NOTES ON THE GENUS PSEUDOMALA XIS FISCHER 
(MOLLUSCA: GASTROPODA) AND ITS FOSSIL SPECIES IN AUSTRALIA 
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Summary 


Buonaiuto, M. F. (1975).— Notes on the genus Pseudomalaxis Fischer (Mollusca: Gastro- 
poda) and its fossil species in Australia. Trans. R. Soc. S. Aust. 99(1), 21-29, 28 Feb- 


ruary, 1975. 


Two fossil species of Pseudomaiaxis Fischer are discussed: P. asculpiuratus Maxwell (Late 
Eocene) and P. praemeridionalis (Chapman) (Early Middle Miocene). The former is a new 
discovery in Australia and is one of a few forms common to both Australia and New Zealand; 
the latter is poorly known and is redescribed herein. The taxonomic position of Pseudomalaxis 
Fischer is reviewed and the genus is restored to the Architectonicidae. 

The possible synonymous or subgeneric relationship of Mangonnia Mestayer to Pseudo- 
malaxis Fischer, of Calodisculus Rehder to Awarua Mestayer, and of Claraxis Iredalc to 


Torinista Iredale, are considered. 


Introduction 

The genus Pseudomalaxis Fischer is repre- 
sented in Australia only by three known spe- 
cies, two fossil and one living: the Late Eocene 
P. asculpturatus Maxwell, 1966; the Miocene 
P. praemeridionalis (Chapman, 1912); and the 
living P. meridionalis (Hedley, 1903). Only the 
two fossil species will be discussed and des- 
cribed here. However, it is necessary to discuss 
(a) the taxonomy of the genus Pseudomalaxis 
and the related genera Mangonuia and Awarua 
Mestayer; (b) in which family the genus should 
be placed. 
(a) Fischer (1885, p. 714) found in a living 
form, then referred to the Neogene Bifrontia 
zanclaea (Philippi), a torinioid operculum and 
therefore instituted for it Pseudomalaxis as a 
new subgenus of Torinia Gray. Sacco (1892, 
p. 75) considered Pseudomalaxis Fischer a sub- 
genus of Discohelix Dunker. Dall (1892, p. 
331) recognized the intrageneric relationships 
between the Recent American Omalaxis nobilis 
Verrill and P. zanclaea (Philippi), but insti- 
tutcd Discosolis for O. nobilis as a section or 
possible subgenus of Discohelix, because of 
Verrill’s description of the operculum of O. 
nobilis as trochoid. Iredale (1911, pp. 253—7) 
tidied up the confusion existing in the use of 
the names Discohelix Dunker, Omalaxis 
Deshayes, Bifrontia Deshayes, and Pseudo- 
malaxis Fischer; he placed Bifrontia in syno- 


nymy with Omalaxis, and separated the three 
remaining genera as distinct taxa. Also, he dis- 
tinguished one of the two living forms pre- 
viously referred to P. zanclaea (Philippi) as a 
different species, P. macandrewi Iredale, be- 
cause of the latter’s more evolute coiling, and 
restricted Pseudomalaxis to this ncw living 
form. 

Later, Monterosato (1913, pp. 362-3), from 
a different viewpoint, restored P. zanclaea as 
type-specics of Pseudomalaxis and described 
the other living Mediterranean form, P. actoni 
Monterosato, previously mistaken by authors 
for P. zanclaea. Monterosato also instituted for 
the above evolute form the subgenus Spirolaxis 
with P. (Spirolaxis) centrifuga Monterosato, 
1890 (syn P. macandrewi Iredale, 1911) as 
type-species (Monterosato 1913, fig. 2). Coss- 
mann (1915, pp. 122, 141) restricted Disco- 
helix Dunker to the Mesozoic forms and 
Pseudomalaxis to the Cretaceous-Recent, re- 
ferred both to Euomphalinae, and separated 
Omalaxis Deshayes in the Omalaxinae, a new 
subfamily. 

Rehder (1935. p. 129) recognized a very 
close affinity between Discosolis nobilis 
(Verrill) and Pseudomalaxis actoni Montero- 
sato and therefore placed Discosolis Dall in 
synonymy with Pseudomalaxis s. str. Rehder 
(1973, pers. comm.) remarks: “Mangonuia 
Mestayer, 1930, is probably a junior synonym 
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or at least a Subgenus of Pseudomalüxi 
Fischer, 1885". Mestayer (1930, pp. 144—5) 
refers P. meridionalis (Hedley) to Mangonuia. 
In fact, the recent Mangoniia holland Mes- 
tayer, the type of this genus, displays the 
general pattern of spiral ornaments, the quad- 
rangular outer and the subeircular inner shape 
of body whorl characteristic. of the Neogene- 
Recent Psendemalaxis s, str, described below, 
and the same type of pscudoplanispiral coiling 
of this group. 

Rehder further comments, “Caladisculus 
Rehder, 1935, is very close to Awarua Mes- 
tayer, 1930, and is probably its synonym’. 
Wenz (1939, p, 667) considers Awarna a suh- 
genus of Mangonuid. However, Calodiseulis 
and Awerua display the same kind of speciali 
zation in spual ornaments. in particular a 
marked development of heavily beaded circum- 
umbilical cords, Awarna amoena (Murdoch & 
Suter) (Suter 1913, p. 318; 1915. pi. 15, fig. 
21 wb) displays also a torinioid operculum 
(Mestayer 1930, p. 146). 

"Claraxis and Torinisia Tredale are very simi- 
lar, possibly synonymous, and might he scpa- 
rated as a distinct genus which may he closer 
to Heliacus d'Orbigny". Wenz (1939, pp. 666, 
648) considers the former two as subgenera of 
Mangonuia and the latter as a synonym of 
Torinia Gray. In this case, Cloraais should (all 
into synonymy with Torista because although 
Iredale (1936, p. 3271 published their initial 
diagnoses an the same page, the former is des- 
eribed after the latter, From the original des- 
cription und drawings of the type species, it is 
impossible to find substantial generic differ- 
ences and Tredale did not specify any, 
1b) The genus Pseudomulaxis Fischer is often 
placed in diferent families but generally is 
referred to the Architectonicidae. In introduc- 
ing the genus, Fischer referred it to the Solar- 
ndae (= Architectonicidae) on the basis of the 
comeal torinoid operculum (Fischer 1885. p. 
714. see also Eames 1952, p. 37), observed in 
the Recent form P. (Spirolaxis) centrifuge 
Monterosato (Monterosato 1890) and in P. 
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nabilis (Verrill) (Vernl] 1485, p. 423, pl 44, 
fig. 12). 

Iredale (1936, p. 326] instituted 
family Mangonutidae for the Austrulastau 
genera Mangontia, Awarua, Torinista and 
Claraxis, Apparently, Wenz (1939] cunsidered 
Mangonulidac synonymous with the Architec- 
tonicidae, Because of a certain affinity between 
the opercula of P. balesi Pilsbry & McGinty 
and Parviturbo zacalles (Mazyck), Pilsbry & 
McGinty (1945, pp. 9, 57, pl. 6, figs 2-2a, 51 
placed Pseodomualaxis in the Cyclostrematidue, 
Later, Abhott (1954, p. 138) included Pieudė- 
malexis in Vitrinellidae on the basis of a vague 
and incorrect reference lo a revision of the 
tamily by Pilshry. Maxwell (1966, p. 4441 fol- 
lowed Abbott, 

Reluler (1974, pers. comm.) gave the 
opinion: "E have examined young specimens of 
both Psewdonulaxiv and Architectonica (Psl- 
laxis). and I can find no essential difference in 
their pratoconchs; both show a heterostrophic- 
anastrophic protoconch. 1 feel, therefore, that 
Pseudomalaxis should remain in the Architec- 
tonicidac". There is support for this statement 
both on the basis of the tarintoid conical oper- 
culum and the protoconch coiling of Pseudo- 
malaxis, Therefore the author, in agreement 
with Rehder, regards the restoration of Pseudo- 
malaxis Fischer to the Architectonicidie to he 
justified. 


a new 


Collections 


The specimens of P. asevlpturatuy Maxwell 
here studied are kept in the Palucantological 
Sectiun of the New Zealand Geological Survey 
(NZGS1, and in the Department of Mines of 
South Australia (GSSA), The figured specimen 
of P. praemeridionalis (Chapman] is kept in 
the Paluenntological collection of the South 
Austraiian Museum of Natural History 
(SAM ). 

Specimens M3298 and M3299 were found 
by the author and specimens M3300-M3303 
were found subsequently by J. M. Lindsay- 


Fig. 1. Pseudomalasis. (Pseudomalaxis) asculpturatus Maxwell. MeCullough’s Bridge, New Zealand, 
NZGS, 9508 2; a, adapicak b, abapical; c, axial views (all X 17,50). 


g 1 P (Pseulomulaxis) asculpturatus Maxwell. MeCullougl's Bridge. New Zealand, NZGS, 9508-1: 


i, adapical; b, abapical; c, axial views (ull X 17.3). 


3,.H 


CPseudomuluxis) asculpturatus. Maxwell. Adelaide Plains Sub-Basin, Adelaide Children s 


lluspitul Bure No. 5; GSSA, M3299; a, adapical (X 161; A. abapical (X ity 7 axial views 


IX 15) 


Vis. 3. 


P. (Psendomalaxis) praemeridionalis Chapman, Cliüon Bank. Muddy Creek; SAM. P48542: 


o, adapical (X 10.6); ^, abapical (XIO 60; €, axial views (X 12,5), 
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Synopsis of the history of the gėnus Pscudomalaxis Fischer on the basis af the major authors, 


Author 
Fischer (1885, p. 
714) 
Sacco (1892, p. 75) 
Dall (1892, p, 331) 


Iredale (1911, 
pp. 253-7) 


Monterosato 
(1913, pp. 362-3) 


Cossmann (1915, 
pp. 122, 141) 

Mestayer ([930, 
p. 144) 


Rehder (1935, p. 
128) 


Iredale (1936. 
p. 326) 

Wenz (1939. p. 
668) 


Pilsbry & McGinty 
(1945, p. 9) 
Dames (1952, 
p. 37) 
Abbott (1954, 
pp. 138-9) 
Pchelintsev & 
Korobkov (1960, 
pp. 137-8) 
Maxwell (1966, 
p. 444) 
Glibert (1973, 
p. 30) 
This paper 


Family 
Solariidae 


Solariidue 
Solariidae 


Solariidae (?) 
Solariidae 


Euomphalidae 
Architectonicidue 
(syn. Solariidae) 


Architectonicidae 
? 


Mangonuiidae 


Architectonicidae 
(syns Solariidae, 
Mangonuiidue) 


Cyclostrematidac 
Architectonicidae 
Vitrinellidae 


Solariidae 


Vitrinellidue 
Architeetanicidac 


Architectonicidac 


Subfamily Genus Subgenus 
— Torinia Gray Pseudomalaxis 
Fischer 
= Discohelix Dunker Pseudomalaxis 
= Discohelix Psendomalaxis 
Discosolis Dall 
— Pseudomalaxis Pseudomalaxis 
Discohelix Discohelix 
Discosolis 
= Pseudomalaxis Pseudomalaxis 
Spirolaxis 
Monterosato 
Euomphalinae — Pseudomalaxis Pseudomalaxis 
-= Mangouuia = 
Mestayer 
Awarua — 
Mestayer 
— Pseudoimalasis Pseudomulaxis 
(syn. Discosolis 
Dal) 
Panrodiscus Rehder 
Culodisculus Rehder 
Mangonuia — 
Awarua 
— Manger Mungounta 
Awarua 
Psendomalaxis Pseudomalaxis 
Spirolaxis 
Paurodiscis 
Calodisculus 
— Pseudomalaxis Pseudomalaxis 
- Psendamalanis Pseudomalaxis 
— Pseudomalaxis Pseudomalaxis 


Pseudoinalaxis 


Psetidomalaxis 
Pseudomulas is 


Pseudomalaxis 


Psendomalaxis 


Pseudomalaxis 
Pyeudomulaxis 


Pseudomalaxis 
(?syn. Mangeuuia) 
2M augen 
Spirclaxis 
Panrodiseus 
Awarua 

(?syn, Calodisculis) 
3Culodisculus 


Systematic Descriptions 
Phylum MOLLUSCA 
Cluss GASTROPODA 
Order MrSOGASTROPODA 
Superfamily CERITHIACEA 
Family ARCHITECTONICIDAE 
Genus PSEUDOMALAXIS Fischer, 1885 

Diagnosis: Shell discoidal, pscudoplanispiral; 
abapical side concave to subconcave, adapical 


flattened to subconcave; outer shape of the 
body-whorl rectangular to quadrangular, inner 
shape subcircular to similar to the outer; thin 
margins, two carinae at abaxial-adapical and 
abaxial-abapical ends. Straight growth Jines 
between the abaxial keels. Aperture rectangular 
to quadrangular; protoconch heterostrophic- 
anastrophic; operculum torinioid, thin, multi- 
spiral, outside flat or conical (ufter Wenz 1939, 
p. 668). 
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Subgenus Pseudomalaxis s. str. 


Diagnosis. Shell medium-large to verv small; 
margins thin: pseudoplanispiral with tangent 
whorls; suture flush to subimbricated; two ada- 
pieal and two :sbapical keels: the four keels 
can be smooth or crenulated; growth lines a 
little irregularly packed; operculum flat (after 
Wenz 1939), 


Observations: Pseudomalaxis s. str, appears. to 
be represented. in the Tertiary by two main 
forms, The first, predominant in the Eocene- 
Oligocene, is commonly characterized by 
growth lines and the four carinae as the only 
ornaments; a few species bear also spiral orna- 
ments of fine riblets as in the Eocene P. dixoni 
( Vasseur) and rhe Oligocene P. italica (Sacco), 
or of beaded cords and keels as in P. teximu 
(Aldrich); the outer shape of the body whorl 
is rectangular to quadrangular, the inner is sub- 
circular to subquadrangular, the inner is sub- 
circular to subquadrangular or subrectangular, 
depending on the thickness of the margins (the 
latter characteristic could be ontogenelic and 
reluted 1o age). 

The second form, predominant in the Nco- 
gene-Recent, is characterized hy the develop- 
ment of a main spiral rib or cord on the abaxial 
region of the adapical margin, and often of 
spiral costellae on the abaxial margin. The four 
cannae and the adapical rib usually bear heads 
ot short spines. The outer shape of the body 


DIMENSIONS (in mm): (see Fig. 5) 
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whorl is commonly quadrangular to subquad- 
rangular, the inner shape is subcircular. 


Pscudomalaxis (Pseudomalaxis) asculpturatns 
Maxwell, 1966 
FIGS 1-3 

1956 Pseucdomuluxis asculpturatus Maxwell, 

p. 444, figs 11—13, 
Muiteriul: 4 specimens very well preserved wilh 
the peristome slightly damaged (GSSA, 
M3298-9; NZGS, 9508-1, 9508-2) and an- 
other 4 juvenile or damaged (GSSA. M3300-3), 
Description: Shell very small and thin, bicon: 
cave, nearly planispiral; protoconch hetero- 
strophic-unustróphic; whorls increasing far 
more in diameter than in height and overlap- 
ping entirely in relation to the coiling axis and 
very scareely in relation to the normal to il. 
Suture flush to subimbricated. Body-whorl 
shape: outer subquadrate-subtrapezoidal; inner 
subcireular-ovoidal, wider than high, Whorl 
regions; adapical and abapical subconvex; 
abaxial flattened or subconcave, nearly vertical. 
Body-whorl regions connecied by prominent 
smooth abaxial carinae. Abapičal side more 
concave than the ndapical one, 
Ornaments: Growth lines and rugae, prosocline 
in the adapical and abaxial regions, opistha- 
cyti id the abapical. Four carinae: at abaxial 
adapical,  abaxial-abapical,  adaxial-adapical, 
and adaxial-abapical ends. 


Specimen No, whorls Dw N Nis Hw Lis Hee Deg 
M3298 4 2.55 0.95 0.40 n.5ü —0.10 0.60 0.45 
M3299 d 2,50 0.92 0.39 0,55 —0.10 0.65 0.60 
NZGS 3 1.55 0.70 0.30 0.40 —0,05 0.45 0.50 
9508-1 
NZGS 3 2.15 0.90 0.35 0.58 0.00 0.58 0.50 
9508-2 

RATIOS: {sce Fig. 5) 
Specimen Hw/Dw K — Lis/Hw po Nis/N Hac/ Duo 
M3298 0.1961 —0.2000 0.421) 0.9231 
M3299 0.2200 —40.1818 0.4239 1.0833 
NZGS 9508-1 0,2581 —40.1280 0,4286 U.9000 
NZGS 9508-2 0.2698 0.0000 0.3889 1.1600 


Localities: Adelaide Plains Sub-Basin (St Vin- 
cent Basin, S. Aust.) ; Adelaide Children's Hos- 
pital, North Adelaide, hundred of  Yatala, 
Town Acre 717. Bore 5, at 20.42-20.75 m 
(M3298) and 21.64—21.95 m (M3299}; Bore 
2, at 22.25-22,56 m (M3302, M3303); Adc- 
laide Metropolitan Subway, Bore 3, north bank 


of Torrens Lake, opposite Kintore Avenue, at 
20.40 m (M3300) and 24.50 m (M3301) 
New Zealand: McCullough’s Bridge. 

Strarigraphic Distribution: Adelaide Plains Sui- 
Basin: Lindsay (1966) gave a hricf strati- 
graphic summary of Adelaide Children's Hos- 
pital Bores 2 and 5, “The interval 20,42-21,95 
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m in Bore 5 is low in Blanche Point Marls 
(Aldingan, Late Eocene). The Hantkenina 
primitiva zone occurs in this hore at 19.20— 
19.51 m, i.e. slightly above P. asculpturatus. In 
the type section at Maslin Bay, Hanrkenina 
primitiva is present only in a restricted band 
0.80-1.15 m above the base of Blanche Point 
Transitional Marls. 

Other specimens from Adelaide Children's 
Hospital, Bore 2, are within the Hantkenina 
primitiva zone. Although H. primitiva has not 
yet been found in Adelaide Metropolitan Sub- 
way Bore 3, the specimens af P. asculpturatus 


are certainly from near, and probably from 
slightly above, the H, primitiva zone, 

Thus the vertical distribution of all the spe- 
cimens of P. asculpturatis found in the Ade- 
laide area spans à narrow interval from slightly 
below to probably slightly above the A. primi- 
"va zone, in Blanche Point Transitional Marls, 
Late Eocene." (J. M. Lindsay, Dept of Mines, 
pers. comm., 1974.) 
New Zealand: Upper 
Kaiatan, Late Eocene. 
Observations: The two Australian. specimens 
show an ihversion in the coiling, variable in 


Waihao Greensand, 


— 4 ma 2 ] 
Į Dac d E Oye! 
b- Nis —1 Ped 
| -N —4 Hw € Hac, 
e—a Dw —----————À Lis <0 

Fig, 5, The parameters measured in Panisan al 
(a) and in pseudoplanispiral (b) 
| gastropod shell are here defined as 

| iollows: 
No wi the total number of the whorls, 
— ———— | Teoh as the total number of revolutions 
y TA i ) HUC. Waco HW of the generating curve around the coil- 

M. ae i y TE | T. ing axis. 
cz Se — Hw: height of any whorl (in this cass 
| the last one) as the projection of ihe 
T«€U coiling uxis of the distance between the 
Hw = Hala adapical point of the generating curve 
is = O at the initial position and dis abapical 
point at the final position after a 2m 
b revolution in the given interval 2nr -— 


intir. 
Lis; intersutural height of any whorl as the projection on the coiling axis of the distunce 
between the intial and final position of a given point placed on the adapical line of the body 
whorl after a 27 revolution, where the adapical line is the geometrical locus of any point 
placed at the adapical end of the generating curye. 
Hec: the height of the generating curve as projection on the cailing axis of the distance 
between its adapical and its abapical points. 
Dw: the maximum diameter of any whorl as the projection on the normal to the coiling axis 
of the part of the planispiral or helicotd cone produced by the generating curve after a 7 
revolution and included in the given interval (204-1) --- 2(n4d-1)r. 
N: as the projection on the hormal to the coiling axis of the distance between the adaxial 
point of the generaling curve al Inv und ils abaxial point at 2(n | 1)» position, 
Nis: iniersulural distance as the projection on the normal to the coiling axis of the distance 
between the initial and the final position of a point placed on rhe adaxial Hnc afier a 27 
revolution, where the adaxial line is the geometrical Joens of any point placed al the adaxial 
end of the generating curve. 
Dee: diameter of the generating curve as Lhe projection on the normal ta the c. axis of the 
distance between its adaxial and iis abaxial point. 
The generating curve is here considered the projection on a plane, containing entirely the coil- 
ing axis, of the outline of the growing edge of a gastropod shell. The body whorl here repre- 
sents the part of shell cone generated by the growing edge in a given interval 2nm -— 2(n |-1)m. 
T is the translation of the generating curve along the coiling axis per revolution. K and v are 
respectively the indexes of overlapping of uny whorl, K. parallel to the coiling axis: v, normal 
TO the cailing axis, and are definod by the ratios K = Lis/Hw and v = Nis/N, (After Raup 
1966. Observations consistent with this theory will be presented in a subsequent! publication? 
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amount, from 4 more helicoidal protoconch to 
a more planisptral teleoconch. Undeserihed in 
Australia, this form was directly compared with 
two lopotypes of the only coeval species ul 
Pseucomalaxis known in Australasia, P. asculp- 
trams Maxwell. These two topotypes, more 
juvenile than the Australian ones, display a 
somewhat higher spire, producing a decreasing 
concavity amd consequent flattening of the 
adapicnl side, as y result of the same inversion 
of the coiling; fainter carinae, but the younger 
of the Iwo has them more marked. Protaconch, 
growth lines, outer and inner shape of the body 
whorl are the same. Because the amount of 
inverson in the coiling of the New Zealand 
forms appears to differ only slightly from that 
of the Australian forms, and is also variable in 
the Australian and New Zealand specimens, it 
is very difficult to distinguish at the specific 
level between these two torms. Hence, they are 
here considered conspecific and representing 
probably different geographical morphs. 


From P. asculptururus Maxwell, the Anglo- 
Parisian Eocene P, dixoni (Vasseur) (Coss- 
mann 1215, pp. 142-3), dilfers by its higher 
cpire and presence of spiral riblets; the Proto- 
Adrialic Prigbunian P. kevrichi (Oppenheim, 
1896] by its much higher spire and an abaxial 
margin ahupically more convergeol to the axis: 
the Liguria-Piemonte Middle Oligocene P. 
tralicus Sacco. 1392, by its lower spire and by 
the presence of spiral riblets. The Indian 
Hocenc P. punjabensis Eames, 1952, seems an 
the contrary serv close, but the holotype being 
verv juvenile and the original illustralion very 
poor, it ix impossible to determine the auetual 
differences and affinities between them, 


The American Claiborne Eocene P. rotella 
(Lea) (Palmer 1937. p. 176) differs bv its rect- 
anpülar aperture, higher spire, and lesser num- 
ber of whors; P. rexana CAldrich) (Palmer 
1917, m 178) hy crenulated abaxial keels and 
spiral cords ou the adapical margin; and P. 
plummerae Palmer (Palmer 1937, p. 178, hy 
subelliptieal margins, more ]mbricated sutures, 
and the adoral part of the last whorl twisted ta 
the adupicul. 


Other Eocene species (Cossmann 1915) are 
the Anglo-Purisian P patellatus. (Sowerby), 
and ihe Egvptian P. [vbicus (Oppenheim). 


Maxwell (Nov. 1974, pers. comm.) states: 
“Two specimens of a Piendolnalaxis have re- 
cently heen 6hlained from n Mangaoripan 


(Lower Eocene) sample from North Canter- 
bury. The material iš not well preserved but the 
shells closely resemble P. asculpturaius except 
tor their much smaller size (the larger speci- 
men is only | mm in diameter), I don't think 
that the lower Focene shells urge juveniles of 
P. osculplieeatus, however, us they also have 
much smaller protoconchs”, 

He quotes also the occurrence of P. cf, 
asonipturatus Maxwell from Wharckuri South 
Canterbury (Duntroonian, Oligocene) (Mus 
well 1969, p. 161] but "The sole specimen is 
broken", however it "is certuiniy close to (fe 
Focene specics". 


Psendonralaxis (Pseudomalaxis) 
praemeridionalis (Chapman, 1912) 


FIG, 4 


1912 Homalaxis praemeridionalis Chapman, 
p. 186, pl. 12, figs 4—6. 


Muteiial: 1 specimen very well 
(SAM, P183421, 


preserved 


Description: Shell small, thin, planoconcuave, 
pseudoplanispiral, with the adapical side flat- 
tened and the abapical concave; whurls increas- 
ing far more in diameter than in height and 
overlapping entirely in relation lo the coiling 
axis und very scurecly to the normal to it. 
Heterostrophic-anastrophic protaconch with 
three smooth whorls; the inversion of the toil- 
ing already displayed in the third whorl, Suture 
grooved. Body-whorl shape: outer subquad 
rate- trapezoidal; inner subcircular - ovoidal; 
slightly wider than high. Body whūrl regions: 
adapical convex in the adaxial part. concave in 
the abaxial; abaxial fattened; abapical convex; 
uperture with subquadrate peristome. Lips: 
ndapical elliptical with a gutter-shaped reflec- 
uon in the middle; parietal and abaxial straight: 
abapical effiptical, Lip und region connections 
angular, marked by carinae. 


Ornimenis: Four spiral beaded carinae, the 
abaxial ones with very shork axially elongated 
spines: udaxial-adapical, adaxial-abapical, aba- 
xial-adapical, abaxial-abapical; a spiral crenu- 
lated cord on the abaxial part of the adapical 
region and a smooth costella on the adapical 
part of the abaxial region. Growth lines: prosa- 
cline in the adapical region; prosocline in the 
abaxial; orthocyrt in the abapical, 
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DIMENSIONS |in mm): (see Fig. 52 


Nu. whotls Dw N Nis Liw 
+ 26 n3 0,45 0.88 
RATIOS: 
Hw/ Dw K Lis‘ HW Y — Nis/N 
0,3384 —1.0227 0.3461 
Localines and Stratigraphic Distribution: 


Muddy Creek Marls, Clifton Bank. Muddy 
Creek, 64 km west of Hanilton; “blue clays”, 
Newport Formation, Altuna Bay Coal Shati. 
Vic. 

Stratigraphic Range: Baleombian, Early Middle 
Miocene (Ludbrook 1973), 

Observations: P. praemeridionalis (Chapman) 
was referred to Darragh (1970. p. 188) to 
Manvonuia Mostayer. The specimen here des- 
€ribed represents the second discovery of this 
species. From P. praemeridionalis, the Paleo- 
Mediterranean Neogene P, zanclaea (Philippi) 
(Wenz 1939, p. 668. fig, 1906) differs by a 
slimmer body whorl, higher spire, adapical 
spiral costa. closer to the adapical-abanial 
carina, absence of spiral riblets on the abaxial 
margin; from the Paleo-Mediterranean Pliocene 
P. aldrovandi (Foresti) (Sacco 1892, p. 75, pl. 
2. fig. 65 u—-d, 65 bis a-d) by smooth alapical- 
abaxial carina, absence of spiral abaxial riblets, 
higner spire, and udupical costa closer to ihe 
adapical-abauxial carina; from the Parathetys 
Miocene P. boettgeri Cossmann (Cossmann 
1915, p. 143) by a larger body-whorl, lower 
spire, lesser number of whorls, lack ot spiral 
urnümenis except rarely, beaded abaxial 
carinae, a semi-circular inner shape of the body 
whorl; from the Mediterranean Recent P. 
acioni Monterosato (1913. p. 362) by a greater 
number of whorls, slimmer body-whorl. lower 
spire, more marked growth lines, more abaxial 
riblets, and an abaxial margin more parallel to 
the coiling axis. The Australian Recent P. meri- 
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dionalis (Hedley) (Hedley 1903, p, 351) dis- 
plays, on the other hand, a very close affinity 
to P praemeridionalis (Chapman), differing 
trom it only by two more abaxial ribleis and 
the abapical-adaxial carina with heavier beads. 

The New Zealand Recent ?P. bollonsi (Mes- 
tayer, 1930, p. 144) differs by more whorls, 
two beaded abaxial cords, broader ubapical- 
abaxial carina and slightly opisthocline growth 
lines on the adapical region, 

the American Recent P. nobilis Verrill) 
i| Verrill 1885, p. 423, pl. 44. fip. 12) differs by 
Hs shatter spire, a greater number of whorls, 
slimmer body-whorl, udapical cord closer to 
the abaxial-adapical carina, five spiral ribs on 
the abaxial margin, and fine spiral ribs on the 
abapicul margin. 
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THE CLINGING MECHANISM OF PSEUDOPHRYNE BIBRONI 
(ANURA: LEPTODACTYLIDAE) TO AN ALGA ON GLASS 


BY N. GRADWELL* 


Summary 


GRADWELL, N. (1975).-The clinging mechanism of Pseudophryne bibroni (Anura: 
Leptodactylidae) to an alga on glass. 7rans. R. Soc. S. Aust. 99(1), 31-34, 28 February, 1975. 
Despite the absence of an oral sucker, tadpoles of all stages from 26 to 40 (of Gosner 1960) were 
found to be capable of clinging by their jaws to an alga on vertical glass. When the glass was wiped 
clean of the alga, Phyllobium sp., tadpoles were no longer able to attach themselves. Therefore 
substratum algae are necessary for the clinging of the tadpoles to glass. 

As the nares appear to suffice as inhalent channels, the dental apparatus of tadpoles is adapted to 
maintain a firm grip on the alga. There is an absence of peripheral papillae adjacent to the most 
posterior of the tooth rows of the lower lip. Therefore this tooth row can bend farther forward and 
the security of its grip on the alga is probably increased. 


